Class II genes of the human major histocompatibility complex. Organization and evolutionary relationship of the DR beta genes.
The genes of the polymorphic HLA-DR molecules are located within the human major histocompatibility complex. We have studied the HLA-DR genes of an HLA homozygous individual typed to be DR4, Dw4, and DRw53. Fourteen cosmid and phage clones from genomic libraries were isolated and grouped into three clusters comprising a total of 165 kilobases. These clusters contain four DR beta genes. Nucleotide sequence determination showed that two of the genes encode beta chains that carry the DR4 and DRw53 specificities, respectively, while the other two genes are presumably pseudogenes. Comparisons of the nucleotide sequences of all four DR beta genes of the DR4 haplotype show that the genes are extensively similar, approximately 90% in both exons and introns. All four genes are equally similar to each other. These observations are consistent with the notion that the genes arose by duplications that were followed by homogenization through gene conversion. The existence of more than one DR beta gene homologue but only a single DR alpha gene homologue in mouse, rabbit, and cattle suggests that the DR beta gene duplications occurred at or early during mammalian speciation.